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Research Program. 

The decamet r ic  emission from J u p i t e r  was monitored 

dur ing  t h e  1967-68 a p p a r i t i o n .  The emphasis t h i s  yea r  

w a s  p laced on s e v e r a l  experiments concerned w i t h  t h e  

d i f f e r e n c e s  i n  b u r s t  s t r u c t u r e  and p o l a r i z a t i o n  observed 

s imul taneous ly  over  sma l l  frequency i n t e r v a l s  and from 

s e p a r a t e d  antennas  on bo th  long and s h o r t  b a s e l i n e s .  

The prev ious  y e a r ' s  obse rva t ions ,  no tab ly  t h e  p o l a r i -  

z a t i o n  s t u d i e s  by Barrow and Morrow, provided convincing 

evidence t h a t  s e l e c t e d  events  recorded under r e a l l y  good 

cond i t i ons  prov id ing  t o p  q u a l i t y  d a t a ,  a r e  i n  many ways 

more v a l u a b l e  t han  l a r g e  s t a t i s t i c s  of t h e  same q u a n t i t i e s  

recorded under a  wide v a r i e t y  of cond i t i ons .  Consequently,  

some mod i f i ca t ions  were in t roduced  i n t o  t h e  e s t a b l i s h e d  

moni tor ing procedure  and t h e  J u p i t e r  a c t i v i t y  p r e d i c t i o n s  

computed by M e r r i t t  were u t i l i z e d  f o r  a  number of s p e c i a l  

obse rva t ions .  The observing program was d iv ided  i n t o  two 

p a r t s  a s  fo l lows:  

1. Routine n i g h t l y  obse rva t ions  of l e f t -  and r i g h t -  

hand components a t  va r ious  f r equenc ie s  t o  p rov ide  g e n e r a l  

d a t a  f o r  f u t u r e  e d i t i o n s  of t h e  "Catalog of Radio Observa- 

t i o n s  of J u p i t e r " .  General  records  were taken  and monitored 

by a  s i n g l e  observer .  

2 .  S p e c i a l i z e d  obse rva t ions  by s e v e r a l  obse rve r s  on 

n i g h t s  of s t r o n g  p r e d i c t i o n s  us ing  high-speed and t a p e  

record ing  systems.  These inc luded  po la r ime te r  o b s e r v a t i o n s ,  



s e p a r a t e d - s i t e  obse rva t ions ,  m i l l i s e c o n d  p u l s e  obse rva t ions  

and c l o s e  frequency obse rva t ions .  T h e  q u a n t i t i e s  t o  be 

measured and t h e  arrangement of f r equenc ie s  were changed 

from time t o  t i m e  dur ing  t h e  a p p a r i t i o n  s o  t h a t  a  number of 

r e p r e s e n t a t i v e  samples of h igh  q u a l i t y  d a t a  were ob ta ined  

which covered d i f f e r e n t  a s p e c t s  of t h e  obse rva t ions .  

There are s e v e r a l  reasons  f o r  t h e s e  changes i n  procedure.  

One i s  t h a t  obse rva t ions  i n  t h e  second ca t ego ry  involve  very  

l a r g e  q u a n t i t i e s  of d a t a  which it i s  n o t  always p r a c t i c a b l e  

t o  ana lyze  wi thou t  f u l l y  automated techniques .  A t  p r e s e n t  

a l l  d a t a  a n a l y s i s  involves  a  manual s t a g e  which i s  bo th  t ime 

consuming and t ed ious .  Also t h e  Observatory does  no t  have 

s u f f i c i e n t  channe ls  of high-speed r eco rd ing  and tape-recording 

t o  cover s i m u l f '  neous obse rva t ion  of a l l  t h e  items of i n t e r e s t  
'i 

and it i s  debat%.ble a s  t o  whether o r  n o t  t h i s  procedure  would 

even be d e s i r a b l e .  The o v e r a l l  e f f e c t  of  t h e  procedure 

changes was an ,improvement i n  t h e  q u a l i t y  of t h e  d a t a  w i th  

s i g n i f i c a n t  ec4nomy of bo th  m a t e r i a l s  and t i m e .  

Some of t h e  obse rva t ions  were r e s t r i c t e d  by t h e  non- 

d e l i v e r y  of new two-channel custom-made r e c e i v e r s ;  t h i s ,  

u n f o r t u n a t e l y ,  prevented any s i g n i f i c a n t  advance being made 

i n  t h e  s tudy  of mi l l i s econd  p u l s e s .  

Barrow and Morrow have begun a  s tudy  of t h e  d i f f e r e n c e s  

i n  p o l a r i z a t i o n  and b u r s t  s t r u c t u r e  over  smal l  frequency 

i n t e r v a l s .  This  i s  obviously  an impor tan t  cons ide ra t ion  i n  

t h e  a-djustment of equipment f o r  l o c a t i o n  a t  o u t - s t a t i o n s  i n  



s p a c e d - s i t e  exper iments .  

Two po la r ime te r s  were opera ted  s imul taneous ly  from 

t h e  same antenna.  The l e f t -  and right-hand component 

responses  of t h e s e  i n s t rumen t s  were matched a s  c l o s e l y  a s  

p o s s i b l e  and t h e  c e n t e r  f r equenc ie s  were t hen  v a r i e d  by 

sma l l  known amounts. 10 p r e d i c t e d  even t s  were used f o r  t h e  

obse rva t ions ,  and c a r e f u l  matching and adjustment  preceded 

each observa t ion .  Allowing f o r  t h e  f a c t  t h a t  t h e  f i n e  

s t r u c t u r e  of t h e  b u r s t s  i s  smoothed somewhat by t h e  0 . 1  s e c  

t i m e  c o n s t a n t  of t h e  p o l a r i m e t e r s ,  it appeared t h a t  bo th  

t h e  b u r s t  shape and t h e  p o l a r i z a t i o n  could be  app rec i ab ly  

d i f f e r e n t  f o r  frequency s e p a r a t i o n s  a s  sma l l  a s  50 kc/s .  

Thompson has  made cons ide rab le  p rog res s  i n  t h e  

experiment t o  s tudy  t h e  p r o p e r t i e s  of t h e  d r i f t i n g  d i f f r a c -  

t i o n  p a t t e r n  a s s o c i a t e d  wi th  t h e  s o l a r  wind beyond t h e  

E a r t h ' s  o r b i t .  F i r s t  obse rva t ions  from t h r e e  s i t e s  on 

b a s e l i n e s  of 1 0 ,  2 3  and 27  km a r e  i n  va r ious  s t a g e s  of  

a n a l y s i s .  Pre l iminary  c a l c u l a t i o n s  made from t h e  t ime  

de l ays  evidenced by t h e  c r o s s - c o r r e l a t i o n  f u n c t i o n s  of 

each of t h e  p a i r s  of s i t e s  i n d i c a t e s  a  d r i f t  v e l o c i t y  of 

t h e  d i f f r a c t i o n  p a t t e r n  of t h e  o rde r  of 6 0 0  Krn/sec, i n  t h e  

eas t -west  d i r e c t i o n .  More d e t a i l e d  c a l c u l a t i o n s  w i l l  t a k e  

i n t o  account t h e  g e n e r a l  ca se  of a n i s o t r o p i c  i r r e g u l a r i t i e s  

and t h u s  a l low t h e  de t e rmina t ion  of t h e  t r u e  v e l o c i t y  from 

the observed apparen t  v e l o c i t y .  The s t a t i s t i c a l  p r o p e r t i e s  

of t h e  d i f f r a c t i o n  p a t t e r n  a r e  a l s o  being i n v e s t i g a t e d .  



S t a t i s t i c a l  f i t t i n g  programs a r e  being prepared t o  f i t  

t h e o r e t i c a l  s p e c t r a l  and ampli tude d i s t r i b u t i o n s  t o  t h e  

o b s e r v a t i o n a l  d a t a .  

Capone has  cont inued h i s  t h e o r e t i c a l  s tudy  of t h e  

upper atmosphere of J u p i t e r .  Kuiper ' s  model of c loud t o p  

cond i t i ons  has  been modif ied i n  t h e  l i g h t  of newer d a t a  

and adopted a s  t h e  b a s i s  of t h i s  s tudy .  Rad ia t ive  e q u i l i -  

brium has  been shown t o  be u n s t a b l e  i n  t h e  lowes t  l a y e r s  

over ly ing  t h e  c louds ,  wi th  t h e  r e s u l t  t h a t  a  shal low 

convect ive  l a y e r  may be p r e s e n t .  The c a l c u l a t e d  tempera ture  

p r o f i l e  d i f f e r s  somewhat from t h a t  g iven  by Kuiper. C o m p a r i ~  

son of t h e  e f f e c t i v e  cloud t o p  tempera ture  w i t h  t h a t  p r e d i c t e d  

from atmospheric greenhouse e f f e c t s  shows t h a t  t h e  p l a n e t  

may con ta in  an i n t e r n a l  sou rce  of energy of t h e  o r d e r  of 

0 . 6  t h a t  of t h e  incoming s o l a r  f l u x .  Strong r a d i a t i v e  

cool ing  by methane and i t s  d e r i v a t i v e s  occurs  i n  t h e  mesopause 

which i s  found t o  be about  130 km above t h e  cloud top.  

Absorption of s o l a r  u l t r a v i o l e t  and x-ray r a d i a t i o n  has  

been shown t o  r e s u l t  i n  t h e  format ion of an ionosphere  a  

few hundred k i lome te r s  above t h e  c louds .  Two model ionospheres ,  

based upon hydrogen abso rp t ion  and on hydrogen p l u s  helium 

abso rp t ion  i n  a  model atmosphere, have been presen ted .  The 

maximum equ i l i b r ium f r e e  e l e c t r o n  d e n s i t y  i n  bo th  models i s  

5  x  l o 5  ~ m - ~ ,  r e s u l t i n g  from atomic hydrogen abso rp t ion  i n  
0 0 

t h e  wavelength i n t e r v a l  8 0 4 A  < X - < 9 1 2 A .  Although atomic 

hydrogen absorbs  l e s s  than 2 5 %  of a l l  photons of wavelength 



0 

l e s s  than 912A, it c o n t r i b u t e s  more than 98% of t h e  t o t a l  

f r e e  e l e c t r o n s .  A secondary peak due t o  helium abso rp t ion  

i s  p o s s i b l e  i f  t h e  atmosphere remains thoroughly mixed up 

t o  very h igh  a l t i t u d e s  i n  t h e  ionosphere .  Molecular  

hydrogen i s  t h e  dominant c o n s t i t u e n t  absorber  throughout  

most of t h e  Jov ian  ionosphere .  

I -pu l se  obse rva t ions  made dur ing  t h e  1966-67 a p p a r i t i o n  

have been analyzed and confirm t h e  e f f e c t  observed by 

B a a r t ,  Barrow and Lee, t h a t  t h e  main A source  peak i s  n o t  

p r e s e n t  i n  t h e  System I11 l o n g i t u d e  p r o f i l e  f o r  t h i s  t ype  

of even t .  

F u r t h e r  d a t a  have been microfi lmed f o r  t h e  NASA 

Space Sc i ence  Data Cente r .  E d i t i n g  and copying f o r  t h i s  

purpose i s  now ompletely up t o  d a t e .  
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